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Let X be a Peano continuum, C(X) its space of subcontinua, and C(X, E) the space of 
subcontinua of diameter less than E. A selection on some subspace of C(X) is a continuous 
choice function; the selection v is rigid if a(A) E B c A implies a(A) = v(B). It is shown that X 
is a local dendrite (contains at most one simple closed curve) if and only if there exists E > 0 
such that C(X, E) admits a selection (rigid selection). Further, C(X) admits a local selection at 
the subcontinuum A if and only if A has a neighborhood (relative to the space C(X)) which 
contains no cyclic local dendrite; moreover, that local selection may be chosen to be a constant. 
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1. Introduction 
If X is a topological space, then 2x denotes the space of nonempty closed subsets 
of X, endowed with the finite topology [9, lo]. If 1 c 2x then a selection for 1 is 
a continuous choice function a:2 + X, i.e., a(A) E A for each A E C and (T is 
continuous. For appropriate choices of 1, the existence of a selection may reveal a 
good deal about the properties of X. For example, if X is a continuum, then 2x 
admits a selection if and only if X is orderable. (This is due, essentially, to Michael 
[9]; see also Young [18]. A generalization to arbitrary compact Hausdorff spaces 
was established by Van Mill and Wattel [ 121.) A related theorem, due to Kuratowski, 
Nadler and Young [8], showed that subspaces of the real line are characterized by 
the existence of a selection for the family of subsets consisting of one or two points. 
Characterizations of dendrites and other kinds of partially ordered continua, with 
a flavor similar to that of the results described above, have been established by 
considering selections for C(X), the space of connected members of 2x. It is a 
theorem of Nadler and the author [ll] that C(S’) admits no selection. Further, we 
observed that the class of continua X for which C(X) admits a selection lies 
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If A c X then the Z-zero of A is an element L&,E A such that a,< a for all a E A. 
The partial order r is of tree type if TX is simply ordered, for each x E X. 
Theorem 2.1. Let X be a set and suppose z is afamily of nonempty subsets of Xsatisfying 
(1) ifxeX then {x}E& 
(2) ifA,BEzandAnB#@ thenAuBE2. 
Zf 2 admits a rigid choice function u, then the relation 
Z,=U{{a(A)}xA: AE~} 
is a partial order of tree type on X, and a(A) is the Z,-zero of A, for each A E 2. 
Conversely, ifr is a partial order on X such that each A E 1 has a Z-zero, u(A), 
then u is a rigid choice function on E and r, c r. Moreover, if xT E E for each x E X 
then r, = Z. 
Proof. Suppose (+ is a rigid choice function for Z ; we show that r, has the required 
properties. 
r, is reflexive. If x E X then {x} E 2 by (1) and hence (x, x) = (cr({x}), x) E r,. 
r, is antisymmetric. If x s y and y G x then there are A, BE z such that x = o(A), 
yEAandy=(T(B),xEB.By(2),(AuB)E~andhencecr(AuB)EAora(AuB)E 
B. If o(A u B) E A then, by rigidity, o(A u B) = x. Since x E B it follows by rigidity 
that y = a(B) = x. A symmetric argument applies if c( A u B) E B. 
Z, is transitive. If x d y and y 4 z then there are C, DE 2 such that x = V(C), 
y~Candy=a(D),z~D.By(2)wehave(CuD)~~.Ifa(CuD)~Cthen,by 
rigidity, x = a(C u D) and hence x d z. If a( C u D) E D then, by rigidity, y = 
a( C u 0) and hence y G x. Since r, is antisymmetric we infer that x = y and hence 
x 6 z. 
I’, is of tree type. If XG z and y G z then there are E, FE x such that x = a(E), 
y = a(F) and z E (E n F). By (2), (E u F) E I. If o( E u F) E E then, by rigidity, 
x = V( E u F) and hence x 4 y. If U( E u F) E F then, by a symmetric argument, y G x. 
It is obvious that o(A) is the r,-zero of A since {g(A)} x A = Z,. 
For the converse suppose r is a partial order on X such that each A E ,Y has a 
r-zero, o(A). It is obvious that (T is a choice function. If A, BE z with o(A) E B = A 
then o(A) is the r-zero of B and hence o(A) = a(B), i.e. CT is rigid. It is immediate 
from the definition of r, that r, c lY Finally, if xTE 2 for each x E X and if 
(X,y)d- then (X,Y)E{(T(Xr)}X(Xr)Crrr. That is, ,,=r. 0 
3. Rigid selections, dendroids and dendrites 
The following theorem was established by Nadler and the author [ 111. 
Theorem 3.1. C( S’) admits no selection. 









